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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide an epoxy resin composition which is excellent in adhesive properties and 
resistances to repeated flexing, heat, and moisture and is used for flexible printed circuit board materials 
including a flexible printed circuit substrate, a cover lay material, and a bonding sheet; and a flexible printed 
circuit substrate, a cover lay material, and a bonding sheet prepared by using the composition. 
SOLUTION: This epoxy resin composition contains (a) an epoxy resin, (b) a curing agent (c) a phenolic- 
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heavy metal deactivator. 



LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 

rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998.2003 Japan Patent Office 



(mB^mmif a p) 02) ^ |fl ^ ^ (a) 



1-26773 
(P2003-26773A) 
(43)^BiB ¥JSK15^ 1 M29B (2003. 1.29) 



(SDInta.' 
C 0 8 G 59/62 
C0 8K 3/00 
5/25 
5/3472 
C 0 8 L 63/00 



FI 

C0 8G 59/62 
C0 8K 3/00 

5/25 

5/3472 

C0 8L 63/00 C 
i^if^ &^m<DmS OL 12 M) 



4 J 0 0 2 
4 J 0 3 6 
5E343 



m)aWmn ^*R2001-2ie304(P2001 -216304) 

(22)aiiBB ¥m3¥ 7nnB (2001. 7. 17) 



(71) tillSA 000004086 

«S;l5=Pf^EBK»±^ 1 TS 1 1# 2 # 

(72) «w# m 

n^ti\>^rcm±m'^6 -8-22 

(72mm 

:^i^t^Wk 1-15-5 -304 
(72)f6W# ^ its: 

n3^ti\>^rz^mt^l2 -336 



(54) Bgiio^at] 3it^=¥i^mmmRxf^n^m^ityi^'^'>'fmsismmn 



(57) [g*tl] 

[m^^m x;}f+i.ig}fli (a) . mm (b) . 7* 

(d) . atWcS^ai^Rittib^J (e) ^^WtSCi 



(2) 



[mmmm] 

(d) . afeO'fcS^Jil^Rgtt^bSiJ (e) *#W^*Ct 

in^2 ] le^MSibAi (c)/{(a) + (b) + 
(c) + (d) + (e) } =0. 30~0. lOXhh 

3 ) 7 * y -;H*fe7KK»^*'J< U 7 5 H - 5J< 'J * 10 



![#M20 0 3-26 7 7 3 
2 

* (y^i^x>-7d7yD:^h'j;u)^S^tjj (c) *57. 

(:r$*;x>-7i";o-b>;ji') <c) 



r H H "a "2 H. 1 H /=v _ H 



^gr*-:)r. x=3~7. y=l~4. z = 5~l 
5. 1 +m = 2~2 0 OCDlgK^r'^n'fn^b. m/ 

(1 +m) ^0. 0 4r*-S. 0 = 2-10 0) X'7jk$ 

[i«*3S5) xjj<+*^«}||| (a) ilfi{fViyi^)\^x~^)l 
[librae ] mitm ( b ) x y-jum®ft^J-c*s 

m^Ti -{tymmi (d) *s. vv^)iv^ 
mttiic'pu < i 1 1 S3i-c* iff 1 7i>S6 (W5in 

[ii*^8 ] S^H^iSttfbm ( e ) *5t YvV K^r 
iyV 'J 9^ CJ ;!/ b F 7 K r* ^ 11*^1 8 (C52il©x 

[ifi*3S 1 0 ] m^m^mm ( e ) h 'j 7 

!Sr*Ssl«35 1 7iM7©{5Iii*> I ]ltcggig©x 
)l)7S.y-l, 2. 4- h U7V^-Jl'-C*2>il*lSl 



0 w:lBiKcDi^-+^xgjfl|ffl^!g5, 

itmm 1 2 ] 11*31 1 7!>s 1 1 ®f5in*> 1 ^tciats© 
[ift*^ 1 3 ] 11*^ 1 TbM 1 1 ©{fiin*^ 1 mictmo 

x*-+~>l|})liffl^!^^ffit,^;^c;?7^N'-U-Y7 -f JUA. 

1 4 ) 1 7!;M 1 1 Oiiltiip 1 3®«:ia«© 
x;i<:^i/m)||ffifi5t!^?:ffiUfc--i<>f'^ >i^^'- h, 

30 t 1 5 ] n^m mmiQ (oi^M^ i JitcsaK© 
[0 00 n 

[0 00 2] 

50 c<D7 u+i/7^;i/EnBiM<g 



[0 0 0 3 ] 7 u+->:^juEnsijseiiffla^B«jgLiKf^,tt 

or. c©7U=<^i> y ;bEPJ5MfflSfi?{c $ n 
tti LTti. jSfgis. ^nm. MX 

[0 0 04] ^Ccja^-Cf*. I C^5»7*^7 U^^^t/T";!. 

miSJ^micmmf§nbfccoF (ch i p on f 

1 ex) *5^{b$n/c»3. CSP (Ch i p Sea 
1 e Pa c kae i n g) . MCM (Mu 1 t i Ch 
ip Mo du 1 e) ©-f >5?-j}<— IfiLT7 U+ix 

10 0 0 5] ^-'-f- U «. 7 U + i/7';UErJBiJi2i^.ig(D 

(0 00 6] #^7^ ^ >yix- h it. mm^onmicm 

[00 0 7] fit*. cn6©S^'^il/c-rci©T't 



„ f ,"2 H H Hj H,1 H /=v H 

0 1 CNJ^O 



(3) <#§a20 03-26 7 7 3 

4 

flg.^. (NBR) /i^+'>^fl|3^^©jf 

fc«>^5 ^Ite^taSttig < Sit S nT*j 9 iiSSjittScXiB 

[0 008] 
[0009] 

Lfci©-C*5, BPf^^mit. (1 ) x;i<+ixj|}Sg 
(a) . @{[^ (b) . 7s>'-;l4t7J<gE»#W'J<'JT 

(c) . 'f:t>Mi?$iJ (d) « a£0'tcm^ai;Fr§lt{b^J 

(e) i^mti,ctiwm^ti>x:i<=¥zymii^mL 

^. (2) BE^Siib*! (c) / { (a) + (b) + 
(c) + (d) + (e) } =0. 30~0. 70T*S 
±fB ( 1 ) iCfBt!s©x;}<+>><^fl|^^, < 3 ) 7 X y 

-)i^7Hmm^m^^ y 7 5 K - ^ y ( e^x > - 7 

•J ox h ij jb) J±S^<* ( c ) X y-;H4;l<i!S?r 

?:JSfc:;3■tf^f6n/ci©r*-^T. iss^7 5><bLT 

30 3. 4' -i^7 % ^iyy 3i~}Vx.~T)V^mi,^xnhfx 
/c4>©-C*2)±ge ( 1 ) tfc\t (2) K:iSiS©xd<=^i/ 
^B§ififi£!B5 . ( 4 ) 7 X y - JH47k^S^W5i< 'J 7 5 K 
-jj<y (7'i?i;x>-7i'Uaxh •;;!/) ^\ 
(c) iiTIBSe 
[ft2] 



OH 



(^*. X. y. z. 1. mSo*ntt. ^ti^ti^i^m. n5«m^«fC*€>±g2 ( 1 ) TiM (3) ©f5Ih*»l]f 

^Sr*oT. x=3~7. y=]-4. z = 5~l (CieE©x;K:^^ix<ii)ltia^.!e5, ( 5 ) x,-i<+J^Wfl| 

5. 1 +m = 2~2 0 0©^|ij?:-?-n-eniKl^. m/ (a ) Ai^yt/t^JUx— f JUSx.-i<=<^ix<|JflgT*?,±ie 

(1+m) ^0. 04T'*S. n = 2-l 00) r.T^§ 50 ( 1 ) TiM (4 ) ©(ejn^iU Ja{ciat!c©x;i<+Sy«}|!|M 



(4) 

5 

( 6 ) mm ( b > * ^-mmmvub i 

±ie ( 1 ) 7bM { 5 ) (Dfiim^ 1 miCtin(DXi\idriym 

ji^mm. ( 7 ) ^tytium ( d ) f)K 

t^^Mitntc'j>u< 1 4> 1 «si-c$)2>±fB (I) nm 
(8 ) s^nT-tsii^tsii ( e) *st ymv$>i>± 

IB ( 1 ) TbM ( 7 ) ©15in*> 1 31K:ieiS©x^+i^^Jii lo 
ifflfiS!B5. (9) b F7e^KSJiS'f*^5^U>i^*^UjK> 
Ki^tJ-y^^D'f^l'b ¥yiyyv$}^±%i (8) iCfStK© 

(10) mmT^mm ( e ) 

3&S h 'J7V'}\'mv$>i>±ii ( 1 ) TiS ( 7 > ©f5in*» 

1 micnmox^sdri^m'smms (in h 7^/- 

;HSl3!)53- (N— t^'J^^a-Y;!/) 7 5^- 1. 2. 4- 
h ';7^/-il'T-*-5±IB (10) tCiBiE©id<+->^Sfli 
ffi^igJ. ( 1 2 ) ±12 ( 1 ) 7!)S ( 1 1 ) (Di^m^ 1 « 

smmmm. ( 1 3 ) ±fB (i ) 7!»s ( 1 1 ) oisitiift 20 

1 «tCiBt!l©i'J<+$^<«li§fflfi£tl?rfflt^fc*/-?- u-r 7 

^ ^bA. ( 1 4 ) ±ie ( 1 ) TbM ( 1 1 ) ©Nn*^ 1 s 

h.. ( 1 5 ) ±iB ( 1) 7!;£ ( 1 0) ©ffln** 1 StCfB 
•5.. 

[00 10] 
^. 

[001 n ^ffeH.^^i'f+vtiiSSfflfiSit^ti, 30 
SlBi (a) . WitM (b) . MO'tC7xy-;H47Kg[» 
^W5J<'J7S F-'IO; (y^i^x>-7i"Jo:ih'J 

;i/) ^s^<* (c) . -/:f>}i!iESij (d) . micm^ 

m^rmitm (e) *#wr^. 

[0012] *^B^-Cffll^e.n^x:K+v<l!flg ( a ) 

<tiaT*-si5.'gtgx#:i=^>g}B§. sa^sjf^ 5. ipmmo 

y';i^i;;ux-7";Hb!K5-C'«)^^Wtgx^+->^|})il. Jl 
lS^x4<+->tl})ig> ?t^JSSx;i<:1r->^Jil. 

-'^Dy>'^b7 xy-Jl'S?ri^'J->i?;WtL/cx;}< 

C 0 0 1 3 ] 5i< 7 X y-J^s^b^!B5©i'' t^i^^ux- 
f;Mbie5-c*i^W<r6x^:^'i/1^)!l<bL.r»> «^^«t^ 
;^7x>'-;UA. hr;^7x-/-;i/F> tf;^7x>'-;u 

S> 4. 4' - t'7 x-^U^x^-JU, fh^^^'JUt' 
;^:7xy-;bA. i^^f-;l/t';^7 x^-;l/A, rh^^ 
5'Ji't';^7xy'-;UF. vy^;l/t';^7xy-;UF. r so 



!t#ia 2003-26773 
6 

S. 4, 4' -t'7xy-;U. 

-4. 4' - t'7 x::-;l/7 X y-;k 1- (4-tKP 
+i/7x^;l/) -2- [4- (1. 1-t';^- (4-t 
Ka+t/7*ijU) x9^;U) 7xx;u] 2. 
2' -jrf^'U^-tr;^ (4 --"t^^-^U-e- t e r t -T" 
^'ji/^xy-;!') , 4. 4* -7'9^';'f>-t';^ (3- 
y g'jU- 6 - t e r t -7'5'JU7 x-/-^l') . h 'Mt 

r'x^-Jl'®, 1. 1 -£^-4-t FCi+i/^x:::;!'^ 
JU:i-U>^©7Jl/:i-k>-ttS^Wt-2>7xy-m 7 
X y -;Hb^ y T'iif i;^x>^©;J< 'j 7 X y-JWb^:^© 

If ens. 

[0014] ^myt^^ y i'mmoi/ 
^b!^-c*^^ftfex*"4=i/mi b-cii. i?a«7 X y 
-Ji. {;vv~)l'm. x9^;i/7xy-;U®. 7'9^;i'7x 
y-JHS. :i-i'?-Ji/7xy-;i'®, b;^7xy— ;i/A. 
b;^7xy-;UF. bX7x>'-jUS, t7 h-JbS^ 

U>'S-*S^*7xy-;i/y5j<:^ f i7<^flg, i^i^:J7n-^> 
5fi;x>#|SSW7xy-;u>^7-yi'^fli. t^7xx 
;i^tS^W7xy-;uy#'7-yd?liJlil. 7;i/:i-w>#tS 
^W7 x y 7 i'llifll^ 7 7 >#tS^W7 X y 

;bx - r ;U jt!tJ5;!)5^lf 6n -S. 
10 0 15} B§?S^x;J<+i^fl|<bbTli. 
a^+-9->^©fl|)|Jl^#1«?::ff-r?,|l|iS^x#=^=V«})j| 

1, 4-7'Jf>y:t-;h 1. 

jJ<'Jxf^U>y'j3-;k •^>*x';;^'J h-Jl/tf©^ 
ii7 -;i/© 'J t/i^;i/x- •fjUjSJtiJ^lf 6*1-2.. 

[0016] a^^SCx;J<:^^i/l|}fli<!: UT«. 0iJ;llJ'f 

'J t> X X 7" jU^© * X 
JlTi^Win. i^'; i>i;;l.7 5 >,^x;J<+i/j|}B|<!: 

m«7^'J>. hJl/-fi^>^©7 5>!?I^&5^'J'> 
i^JU{bO/cX;J^+i^e»^lfetl-S. 

(0 0 17] ^Noy>^b7xy-jnS*i^';->>';HbU 

^cX;i<:^->1l}BI<!: UT«> mii:^D A^bfx^7 x / - 
;UA, 7'aA'(bb'X7xy'-;UF. 7'DA{tb*7^7xy 
-Jl/S. 7'DA^b7xy-Jl'y;K7-;'i'. 7'DAfb^U 

^kt;^7 X y-;^A^O>'^ay>•^b7 x y-^vs^i^y 

[0018] cn6x?J<+i/<|}flgo^ i^, i^XTj^+v- 



7 

*>®*i i b < . m«N C - 7 0 0 0 (iSo°D 
« : B:^{t^ (t*) if) . NC - 7 3 0 0 mS'u^ : H 

B. mtf . NC - 3 0 0 0 p (iSD°D« : a*{l:lii 

•;':?3^x*-+i/<^fli«. mil E 
PPN-5 0 1H. EPPN-5 0 2H (^a°D:g : 

itm (W) s?) tuTiUis^nms. i^->i'0'>i>d? 20 

B. XD - 1 0 0 0 (So°D« : Q*{b^ im m) to 

[0019] ^^rnvmi^^hti^witm ( b > i 

•/-JUS. S^kF55^>S. T'U^^^ru^K 
[0 02 0 ] i$M7K!^i LTtt, 7 5?;H$i^* 

fli, 40 
[0 02 1 ] 75>S<!:l.r». m{*':>7 5 y x 
x;l.;rf^f>. e;'7 5>'y7xx;l/:^;b7*>. i^7 5 
i/7xx;l/x— p - 7x x u>i;>7 5 >. m-7 
*xU>iy7S>. o -7xXU>i/75>, 1, 5- 
'JTXJi-V^Vy. m-=^^i^V U>i;7 5>^C[)^# 
gE75>. x5'b>i^75>. i^X5^b>t;7S>. -l' 

y7*D>i;75>. tr;^ {A-ri y-Z->t9)lV 

>d?>. 5j{i;i— f;l,s;7 5>a^©JI| 
J»g«7 5>. V'iy7>V7 , 1- (o-hU;U) t 



!f$P§20 03 -267 7 3 
8 

[0 02 2] -p xy-mtbxkt. 

4' -tr7x-;i/7xy-;i/, f h 7p'9^JUt*;^7 x y 
-jua, i?-><?^;i'f;^7x y-jUA. tVvjt=f-)\'\^7. 

7j<9^;i/-4, 4" -t:7xy-;i/. v>jt^)\,-^^ 
4" -tr7xxji/7xy-;i/. l-(4-tKa+^'7 
xx;i/) -2- [4- <1. 1 - 1;^- (4-t Ka + 
i^7xxjU) x^^-JU) 7xx;U] 7'0-'N->, 2.2'- 
^9^U>-l^;^ (4-y9^;l'-6- t e r t 
x>~)i) . 4. 4' -y^'jf'^-fcr;^ (3-.><5^;i/ 
-6 - t e r t -:/?^JU7xy-;U) , F 'Mb FD=^^ 
i'^xXJl/y^^. uyjl'i-'y-Jl/. >'^-fFo+>'>. 
t D - y 7'd t* «; r W-f -5 7 x y 
-JU!S. 1. 1 -5^-4-t FO+^'7xx;l/7Jl/:tU 
>^©7Jl/:tU>#t§?:Wr-S7xy-;l/S. 7xy- 

^Wb'-J^"'; :/^?i^x>, :7xy-jt/, 15^ 
jU-j'xy-jL'S. :/9^jU:7xy-;l/5g. ^i;^}\,yxy 
K':^7xy-ji/A, tr;^7x y-ji/F. tf;^7 

xy-ji/s. ty h--)imm(D&my x^-jumm. 

i^lSflg. i^i^i? P^>^ Vx>'t*S^W:7 X 
;U y i^mm. 1 7 X x;l,#;K^:^7 x y -;Uy ;K 

7-^d7lS)!i. 7;^3^^>'g•^g^W7x>'-;^>'^J^•7!»i7 

m^^-v V ipmm. 7'DA{tt';^7xy-;uA. ypi. 

^bt';^7x>'-ji/F. :/oA'(bii':^7xy-;us. r^a 

v^. ipu)iit\z7.y xy'-)is. i^uMtYfT^y xy 
-)\^km<Df^n^'y{ty X y--}\^mifim-fhini>. 
[002 3] 5 ^•^J--)Vm.t bX[t, m«2 ^ 
;i/-Y5a^'/-;l/. 2 -7xX;U-/ 5:J^V^-;k 2-'^> 

2-y x=.)l- A- Jt9)\^ A 

-2-y x=-}i^ z^V-A'. I -^yi>)i-2-^^ 

JU'fS^^V-JU. 1 -iyj y:L^)l-2-ji9)i"{ Z^ 
V-^k \ -i^jy 3.9)1-2 -yx=.)l^^^V- 
1 -^'7yx9';l/-2 -■iJ^T't^Jl-f 5 ^V^-;!/. 
2. 4-i^75y-6 (2' -^^^^Uw" 5 yv^-JU 
(r ) ) x9^;l/- s - F ';7i;>. 2, A-tyJtJ 
-6(2' -'>>7'S^Jl'>^5^y-JU (r ) ) X5^;l/ 
-s-F»J7S^>. 2. 4-i>75-^-6 (2' -x^ 

';7i». 2. 4-J^75y-6 (2' -^f-;!/-^ 5 

( r ) ) x^'ji/- s - F y7i^> • -ivi/yy- 
JUKf^Jn^. 2 -y 5 ^^J-)\,A y'>75f;l/K©. 
2 : 3#J!ni!fe. 2-7xx;l/H'5 4f>/-;i/^yi/7j?;U 

2-7xx;U-3. 5 -v=t FP+i^y?^;!/ 



(6) 

9 

[0 0 2 4] ctihwimo^t. ^o:>mitmim^^^ 
[0025) cnfi>mim ( b ) ©fi^ffl* »x!j<=ir'>^ lo 

ji^O. 3~2. 0©eHr-, JftL/<lJO. 4-1. 
6©liH-r> W.miL<itO. 5~1. 3©tiH-Cffl 

[0026] *^HJ-C»7 * -/ -;H4*i$S^W*' 'J T 

(c) i^mti. ,c(0-:ruv i'itg^^jjicti 
W ^ 7 1 y -JH47KKSSW!J< UTS KSP^CJf* b 

i 0 -C \m7i\fru<0^fn ^m^O^m^iiC 20 
iAS-Ct-S, -NH-R-NH- {,(CO-R, -CO 
-NH-R-NH) , - (CO-Rs -CO-NH-R 
-NH) . } . - (SipR«g}ft»^:Wl/r4>J;l^^|g 

1 ~ 1 0 ©))gjw®«^{ bk^© 2 ffi©^s L/ < 

SO2 -\in-m(D%mm^i\bx^^uc2mo 

X»g^S?:^t-C*>J:t,^^^6-l 0©^§ 
S?^{bi<lg©2 flfi©3iSX»^^#«i^{t7kS^*«. 

W t <k l»ilSIX»^iS©^IJ[ 1 - 4 ©7 
JU+U>. -0-. -S-, -SO2 -NH-^© 30 

2ti©^§ii^{b7]<^^>&^t. R, «7*y-;utt 
*K««:ii>nf < 1 owrs^sRSfce - 1 2©t^*;i' 

;f>K©^a-C. mtft Ka + i^g^7x.=-U>«^ 
fl^b. R2 tt7xy-;H±*itS?:Wb!:tl^p^^le![6~ 
1 2©i^*Jl'5j<>it©^-C. «W|^«7x-U>S^^ 
T. tic. 1. mSC^nlJ, *n-en^i^fi^g-c*o 
l+m=2~2 0 0©SSei%^l/. in/(m+l) 
^0. 04: n = 2~100> JfSL/<«2~3 Of* 
■2>) . mi l©fiJ^«in/ (m+ 1 ) iO. 04-r*n 40 

[002 7] ^T'o 'J t;^m.-^w ( c ) 

^SS^<* (c) ©<gfflS«. i;J<+i^<|}|igffl/dl!t^!l*ic 
CiWSUl^ ii^l 0-1 0 0Sa%. J:OJtiL/ 50 



!ttM 2003-26773 
10 

<tt2 0-8 0Sfi%-C**. (c)fiX^«. 7*y- 

.fcO^RKr^-E.. 5-t Ka+S/>fV7ir;l'S 

^©7 X ^-;H4*KS^We^*Ji'JJ<>Sti y 7 ;i/ 

i/>g^(;j:©??aT-r. H-^9)\^-2-\^aV ¥>^ 

7 5 K:i-';3'-7-?:^^$-B-^,. C©if$mf#^>n-2>i^^ 

•J ( y'^ - 7 i"; D ^ h ju) sa^i*^8Sfln 

L, mm-^t-i>cti^^<om>cttix-t^. 

[0 02 8] (7'd7vi>-74"JO^ h ^ 
y 7 S K:i- y =f-7-©Sl|^»#k:$IJRg«)i 
a^^;J<'J7 5 K:t'J3V-lMgI5«:*fbr. 

;j<ij (7'i?i^i>-7:?';p-';;i') ^a^f*o. i- 
tcm^> y 7 5 F u . c ntcjit t ■cM^^*i7 s ^ 

S©#'J (7*5?i>i>-7i' VP-h fta^f*5r 
^fflL/T^n-;. d7^b-r-2>Cifc-C*^,. Mtctt. cnf> 
^'J7 5 K*/c»5j<'>l (7'i?s;i>-7i"jP^hU 
}\^) S«^(*©jS^*^14l/r. iSl&S-li-^CifcoJtg 

H}\mtic\t-snmx^mrti\in\ {c) f& 

[0 02 9] ( c ) fiS^CCfflli6ni.i/;t»;l'^">^^^ 

mtf 5-b KP + 5^-<V7i?JUK> 4-t:Hci=^^ 
V7 2 - t FP+'>7 $;UK. 3 - b Kp 

+ 7 ;i'KXtt 2 - 1 K P + 7^ U 7 d» ;i/B^*s. 

X. 7x-/-jH47Kit«?:^WL^tl^e^;<7;l/^>M<bL/ 

rti, y^)m. ■<yy^>iM. ru-7^;Hg, *;j*;u 

Ji<"4^'>jUt7d?U>. 37N^K. 7v;Ugi. 

m. 7i>\f:ym. I, 3 -ix-i^p ^+-»^>i^ 

SE, 4. 4 •-i^7xi;^i;;<7;^5^'>KX«3. 3'-y 

[0 03 0] */c, iy7S.>^^bbXit. 7x>-;l/ 
1±7kB(a^^Wr'2>i^7 5>iLT> 3, 3 '-1^7 5 
>-4. 4 '-i^h KP+ix7»-;l'-rf^>, 2. 2- 
t;^ (3-7S-/-4-t Kn+'>7*-;u) '^+•9-7 

pn7'P7S>. 2. 2 - 1';^ ( 3 -7 5 y- 4 - h Kd 
+ ->7x-Jl') i/7PP^ 3. 4-i^75>'- 



n 

1. 5 -o-b'>i^2}--;k 3. 3'-i^tFo+i^- * 

4. 4 '-i^t Kci + ->t*7s-Jl/, 2. 2-t*;^(3 
-7S-^-4-t Kn+i/7i-;l/) 'rVy. 2. 2- 
t:^ (3-T5-/'-4-h KD+*^7x-;b) 7.>\/V a 
K. 2. 2-^:^ (3-T5^-4-t Hp+S/7x^ 
^) x--f;K 2. 2 -b';^ (3 -75 y-4- t Ka 
:1^->7i-;i') ;^ju*>. 2. (3-T5-/- 
4- 1 Fn+i/7*-;i/) 7'nM->, 2. 2-t';^ (3 
-t FD+S/-4-7 5>'7x:^;I/) :/n^<>X{J2. 10 
(3-fc Fa=t'i/-4-75>'7x-;U) y 5» 

il/-C> 3. 3 '-i^7 5 ^"^^7 i-;Ui--fJU> 3. 
4'-^7 5yi^7i-;l/i-f-Jk 4. 4 '-1^7 5-^ 
i/7*:::.;l/X— *^7 5 >':^7 ^ U>. f'^i-^i^ 
>. '^+-t>-4'^5'U>i^7 5>. xF5^9'b>e^75 
>. m- + i^U>i^7 5>. 4. 4'-i>7 5^>^7i * 
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-jUpt$>. 4. A'-iyT^^^y^Jv 3.yy^ 2, 
2 '-b';^ (4-7S ^7*-;l/) 7■D>'^•>. 3. 3'- 
i^7 5 VS^7*-JUXjU*>3^«3. 3 •--:;7 5 

7xx;i^*5-?-n-etTW6n, 3. 4'-e^75>i^ 

[0 0 3 1 } Sfc, M^S{c«^cDttlS^r#oj}<y 

chtt*ie>Hycar CTBN (Sfo^) t fCmiSSnrfcO . 
cn6*±I3©7xy-;H47kKS^W!i<y75 F:t'; 

c^Lr}f p)n?.7iy-;H47KS«^w#';7 5 f- 

(7'i'i^x>-7i7'Jo^F y-fU) ^fi^ (c) 
[003 2] . 

[{b3] 




H y=\ ^ H 
:-N-O0-Q-N— 



[003 3 ] (^cf>, X. y. z. 1 . mSUfntt. 

n^E=n^ife)M^a-e*or. x-3~7, y=i-4, 30 

z = 5~15. 1 +m = 2~2 0 0©Sil^'?-n^nn^ • 
b. m/ (1+m) ^0. 0 4r&S. n = 2-'10 

0) rjS$nss»^«E-c*4. 

[00 3 4] WJ-cffll^^nS'f3h>MlS^iJ (d) i 
X3f>. ^\D-Jr>7::-:*->> 7 )\^tl'}^f}9:ty. 7 

®T3it€>. ffll»'>5'r3^>^i!jESl^f'J©*^*{«<!:L■c 

tt. -fiS^Mgx A 1 y (OH) 2 X * s V - J z (C 
0> ) 2 • mH2 O [CCr, X. Y. ZIJ2X+3 Y 

X (OH)v (NO, ) z [CCT. X«0. 9-^1. 
1. YIJO. 6~0. 8,.Z«0. 2~0. 4©ESfe-C 

hi] ■vmin.imt^:^-7:;^jh^^ymmi mt7- 



e„ cn6©'f:t>ffi!SgiJ«> m«, DHT-4A 
SJ^tt) . +3-9-FKW-2 00 0 O^^h'vidDl 

v^.A^ymtsM. ^mwTM^^^^) . I X 

E - 1 0 0 (ms^fi5c*fe^#m ';>g^-:^;b=i^'t;A 

^ ymm\ ) . i x e - 3 0 0 (ms^REttsc^tt 

i?. ^^t7>9^*>.^'r:i->Ji!S^J) . lXE-400 

M) . I X E - 5 0 0 (Kffi^fi5c*fiC^!±S. K^ti^;^ 
^>MJE^J) , I X E - 6 0 0 (SS^fiXt*^: 

?f'J) itTrUJi$*lTC»^>, Cne>»^34'C<>2aJ[i(± 

1 0 0 3 5 ] c :j->}ig^J ( d ) ©S:A:f4S*} J: 
fiAJfeS*^ 1 0 ymt/T. ¥i^t4S*i5 wmOTr* 
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m^m^mmmi ( e > ^^^ti. m^mT^mitm 

K, 3 - (N--!t';5=-P-r;U) 75> - 1 . 2. 4 - h 

•;7i/-;ur*^. m^M^ttit^j (e) id< 

[003 7 ] *||BJ0i;J<+->t*jJi|ffl^!f^©5I{btg©T 

9 *14©ll,^> e> 8 0 -CtLh-C* €. C <!: U < . 
J;DW* 0<ltl 2 O'CWir*^). COli^OTgi 

CD?rSfte^ft!i5fttft (DMAffi) 0 SMUfci I?© t 
a n 5©®:^{iicu»?SS-C*4. 
[00381 *|6BJ-c«7 X > -^I'ttTkKS^W^ 'J 7 

(c) ?:«ffl^^. cn«w®fttt, mmm^^t^ 

(*t|3, i;l<^-~>tt})!| (a) . (b) \.cnti>7^ 

y -;H4*K»^W!J< 7 5 K - '!< 'J {■:r^i>s.y-7 
i; ij cj:^ h 'J ( c ) ©ie^S«tb». «a 

tbT(c)/'{(a) + (b) + (c) + (d) + 
(e)}=0. 05-0. QO-Chi>Ctifint\u< . 
MtCjf $ Ktt(c)/{(a) + (b) + (c) + 

(d) + (e) ) =0. 30-0. 1 Q-Vhh. 
[003 9] *lfeBJ©x;J*+S^^|!liffifiX!B3JCtt. -m^i 

ywt^«3« ^3K7 5>. mEgii7>*-';7AJg«ti' 

[0040} *^BJ©xd<=^^e>«JlilfflfiSifeK:«, 
;t),^ifnli ^mtry^^y, Emitry^^y, mil 



(8) !t#l320 0 3 -26 7 7 3 

14 

A. 7;i/5>K*;i'i^':;A^©M^m Th7:/n 
■»^:/D^-<>-fe*>, :/DA'(b7iy-Ji/y*"7';'^^© 

->'7*'J>m Tm.iy'}ti. i^B^tti/';*. ffiaSli^'J 

7JU5t> '!r^'K*;l/i/'i;A. 7m.{t7)\'l=- 
■iJA. ^g[*;Ui^"t7A. 5i£K>'^•'J■i'A. •vi/4^^'7. 1 
10 {b^r-ffR. M^b5^>'J'^. 4l±=iAjUh. 

)i^tmm. yvt>7)iitmmtj:emmmmm. 7 
sa©«jj!i. ^mEi5±?Pj. mm. mmM 

( 0 0 4 n *lli^«t^i UTJ?* Ul^©«. 

^«M*ffi^-r ^ c i .fc 0 . g«?sg%[S]±-r ^ c i 

L < 1 0 u mtiT. ¥1^*4^*^ 5 u 

30 [0 04 2 ] *|feBi©i^-+i^«})ilfflfiE!fe«. 

(a) . Sit^iJ (b) 45j;0'7xy-;M47i<Sg»^ 
W5K'J7 5 (7'^':;i>-7d";D^ h 
Sfi^ft (c) , ^t>}iJSSiJ (d) . fi^S^F^fb 

SiJ (e) afe(l/K:£>Stt:jt-DIg<b{Ejim<>*^©ffe©^Jjn 

ji- 2 - ba 'J K>. v^5';i'5^Ji'A7 5 F. i^i'P'v 
=<^it>^>. i^i'D'<>i?y>^©W1S^*s^lfe>n 

40 

[0043] *lfeB^©i5}<+i^lSfl|ifflfi£!^©lg!fb». i 

^. sm{cj;-.-c$aci^s5ifb. mmmmv§i^t 
[0044) t^m<oxt^di^'>mimimnt. v u+i^ 

50 7U=t^i^7'JUBej?.ffiSS©1«R£«. ^mitei^i47^ 
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^J©/f$«-M«:i 5~5 0Mmr*.5*5, ^t^# 

mmm.x-ih <o , mmmom ^ a-^ic 1 5 - 5 0 m m r 
[004 5] :$^^mvmmm^rj:mAtm^y < jia t 20 

bX\,t. ^J^'JW 5 ^;UA, PET (^J^'Jx^U^x 

^M'(#tt^*^e>!j< 5 K 7 -< ^l/A^sj? $ y ■< )l 
A©/i$«ji^l2. 5~7 5 Mm©SBiBr*.&7&i> 

s{c;SDT3gs©/i$©fe©=&^ffl-rn«^u. 

='tii-^mmM. t>K7'^:^ h*fiS^©affi^ 30 
(0046] *^Hjr^ffl pjtg^c^?Si ortt. ««i 

$i^*i^!iifs$n, -flsetjtctj, jdii4> ®fti4> ■ame 

<0W$a-^6^iC 1-7 0 Mm-C*S*i. ^fflttSE^K: 

[ 0 0 4 7 ] :$:mMXm^mrmmii. LXii, -tt 
xfu>7^jl/A, ^K';7afu>7 TPX7 

- hiBtao'TPXj^BIn- h*S.^Ai^lf glSt^© 
7 ^;UA'^-;^©4>©T' 1 3~7 5 ym, iK'^ 
-;^©()©-C5 0-2 0 0 umiimt Ll^ifi, Smidio. 

or jgi:©^^ ©fc (oifii^m ? n 4. 

[0048] jyT> ±ieL/fc7 U+i/y^UEUBiJiESlffilvif 
^+ M«flfi3t!|^5*» P> ^g«^JtCB/TSfi©;^SiJ^85JD 50 
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bfcm^M^^i. a-;U=j-$?-, 3>.7n_^_aj 
>7'i'> K-5-^-t'-k:3itT4 0~1 6 0'CT2~2 0 

^mmmmLmm\4'(Dm^]m^bxmmm^m 

-^icniMimv 1 0 - 2 0 y mr*n«J:li. 
[0 04 9] l$^^BM(Oy -< JlA^-7.tJJ^-U^<DUM 

5'-^^fflUTl5fe^^Sttt7^;i'A«:M?&-r*. c 
n?r-l'>7-l'> h'7-l'+-tCjiL-C4 0 - 1 6 0*Cr2 

-2 0^r^»p^i5aLg3»^jtti©^j*i^^tTg«?pj 
^^/f {J. -jBrtc^t*:g§-c 15-50 MmT*n«ct 

[0 050] *:#6|§©K^-r7 ^;l.Ad?-i'7'©;^/f-u 
■i©S!3i:^;tttt. •?8t)ig^gn/c7-;^t*c©*^Bj§©i 

5 > K7'('i'-(ciiL/r4 0 — 1 6 O'CT-2-2 0^ 

muam9!kmb^mi'p(Dmii:m^Lxmmmm'S:nm 

C©S|itSim#lll^t*©«3ij?iM??J®i|||Ml!*<!: 
?:»D^n-;l.{cJ:0E«$-S.5>. g«^J©^7&/f {J. - 
^icmmBX 2 5-1 00 w mT^niSOrU. 
[0 05 1 ] :^B^M<Dim^i> -i 7'©*>'%-- u-<©M5t7^ 
i^felSS! S fife 7- ;^t^©:$:^?g©xd{+ MliJli 

[0052] *^i§©sj<>-f ^ v(om^-nm 

tt. ^*S3Si!$n;fc7x:^tt©2t:^B^©ijj<+*/ertgig 

^?rffli>riit^7 ^;UA±k:^?ft-r^. cn^-i'>7'f 

> K-7'f+-tCaiUT40-l 6 0*C'C2 — 2 O^raSD 
il*5SHf«S!l«©^S!l«:l^*UT««»iJlg«r0R£^ 

C©g«^J^^tgtS7^;UA©g3t^M?^i||t§! 

««§ij©^?5;f». -Wiic^mmxi 5-100 

[0053] 

[^J60«] JJ<T> MK:||ife^S?:jyT*^B^^&J:i9*«:6<j 
«:UiBjt5*J> WJttcne)W:|5g5E$n^()©rttAj: 

bMSi^imMm^^Xibh. tic. x^+i^^fi« im 
«^«©#(i![ttg/e qT*5. 

[0 054] I 

4^ 'J T S K A ( 7 X y --lUtt^KS^W^f UTS 
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^yyiDimi 9. 93g (1 20 5';^ju) . 3. 

4' -i^7$^i^7*^;Ui-7-;V3 0. 6 3 g (15 
3i'}t)l). 5-t Ka+ix-^ V7af;i/St3. 64 g 

(2 0 5 y-tJl/) . mtV9'^M.3. 9g, ^^fc^Jl/t^ 
•t;A12. 1 g. N--'<^Jl'-2-fo«; F>240m 

1. f'Ji/>54ml?:l h;l'©4':/PM=:?7;^ 

;l/7 4g*m-C> 9 0*C-C4B#faSrt;Sti-T. 7*-^ 

$t;x>-7i";ci::-Fy>»l') (Hyca r 

CTBN. BF Go od r i c hif. ;f<'J:?'f t^x> 
7^^ 'J o:^ h }l^iC^mti>7i^ 0 F 'J Jl'fiX^J*^ 
1 7*Jl'%-C. :»^»*i*^36 00) 48g«:240m 

^y-;i/2 0 U h;UictS:AL/t:*^BJtc^ffi-rs 
d<>; T-d? i^i>/7 i/ y n ^ F "J ;i'i^fi^ftSP©^Wfi 
*5 5 0%-C*i). 7x^-jM4*B[S?:)^1 4*Jl/%^ 20 

WT-5^#t5i^';7 5 F-#'J (7*^?-:^i>-7i7i;n 

muc, c<07iiV'7-<m^mto. ssdi/g 

5. 1 6 7 4cm-MC7 5 F*;1'jK^JI'S^:. 28 5 6 
- 2 9 7 5 c m-' tcy ^fi^i>gP^C[)C - Hite^KS-tJ 
< IRJIX*. 2 2 4 5 c m-» (Ci F 'J ;l'S(cS-:J< ©iR* 

ig&fc. 30 
(005 5] HSfefi^iJ 1 

^?^g4 0%(Djiw?K^iiiisi/:^c. mimofn-^Mit 

^atb-Cl. OiUfc. ;^i«:ll3 2 5/im©*:^F>7 
^;l'A (mfaS. KU • r*3J<>m JJ<'J 5 F7 y 

14 0-C, 3^vmmm^btc. g«^Jltt, *7-F 

Btc)l§ 1 8Mm©BHN?g (iSD°o€ : i^f^OXT^i^ 
-?iliJIS^f§) ©ffifbiiiilB^rliO^bi*. 170 
•C. 5MPaf 6 0»P^finJ^#U-C7U+*^:/;l'EPJSI 

(0 05 6] (|fffiffl7^;UA-^-;^*>'>*-b-^©{'Pfi)(; 

3i:ii'¥iymji^mm^tLxm i ©niSfi^'J i <omic so 
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Tjktisj&^ii^ip^^y^^y 1 aasiitcjtuMEK i 

ic. ;XtcJI3 2 5 /jmO*7'F>7^;UA mSu^. K 
U • -f :i JlOttii. 3J< 'J -< 5 F7 ^ Jl/A) ±tCBafaaill 

^i^*L//c. nmm^t. tivvi^v 

FiK*SaE3tb-C7 ^jI/A-c-;^;*;^ 
[0 05 7 ] (7 U'+ix7';UEn)5'iie«fflS«©f-;U^ 
(^.^Jl^-ju F-i? >^) ^ffli^r. J I 

s c 6 4 8 1 icmmbxmmbfc. m^^mz ics^u 

fc. 

(7 ^jUA-^-;^*^-<-U'-f©f-ji/3igoaij;t) 
3 5 *im©BHNfS (iSo°D« : i^+^Ox:>-*;-tt$SlE 

o-c> sMPareo fmim]£m b jbsssfra 

F >!!!) *fflC^T, J 1 S C 6 4 8 

I icmmbxm^btc, t^3^im2ic^^btc, 

(^EQWf^.14i*i^) J I S C 6 4 7 1 KftSaUfc. 8(1 
12 f - Jl/^SS'JSI^ > i PI D t)©^:-y- > i b t: 

2 0*C. 6 0%RH. 2 4nwiimuin'^tc-*)- 

>7')l''^Z5mmni^tiv Vb. cn*2 8 O'C^jiBafS 

±k: 3 o^fsm^^fcm. ^mismc^*)\^bfc, 
c©i^iun. aijA5n«©^^»tc:oi^rsseib. tsm^ra 

2lCTIS©S«it^U/c. 
O : l^n. mifii^fj: b 

(M I TWJrlts^il) J I S P 8 1 1 5 {CtSgtO/c. 

012 f - ^b^gSMlt > 701/ i |5l D t. ©^ it > 701/ i 
L/-Cfflt»:rc. 1 OmmitlK:*"^ b btcVyy'}\^iC'Oi,^X 
M I Tl^m (^Sftliiiii'^M) (c<l:.&ea9eS^^tf 
ol^c. 5t«)SffiigO. 3 8mmR. IwfiO. 5kg©0^ 

^^^Mmbtc. m^.^m2t^^.btc. 
mmmm'^) mti^mmy u+->7';vEnsiji2©fflsg 

icxy^yimcj:*). I PC-SM-8 4 0«:jiS3n 
•Cl»-5>«i(S^^ (B^^•:^->:^{*/i^ra=3 1 Sum 

/3 1 8 ym) ^kmf&bmmmmMktmih^^u 

te"3^t>Hi. 17 0U 5MPa-C6 0^lffltlPi^E3iO 
i'^'pl,cmi>mii)jh^^^M.fc, ttc. 4 0-C-ClOB 
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17 0-C. 5MPa-C6 O^HME^L. S 
^m®ttSESIffl-y->7"JU(!:L//c. 12rC« 8 5%RH 
■C«fiiPa«: 5 0 VcoMMMm 1 6 8 B#fg|EP)!jnL/. 
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[0 05 8) ^ifi^j2~6. i:tS^0!lK 2 
iffifiltiBJ i b T ^ 1 CD^Sfe^lJ 2-6 RU^mm 1 > 2 OS 

^ISM 1 <!:l5)«ltCl,Ti¥ffllit/t. 

[0059] 
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[0 0 6 0 ) r^a, a 1 «:fci»Tiiis#ttTis©fc©*m 

i^'+v'SlfliA :EPPN-501H (h'j7a: 

^#ttf« : x.-}<+'>^s : 1 6 7 ) 

x^'+i><SfllB : RE-3 1 0 S (h';^7 i y-Jl'AS 
i^'+i^iSiJii : S*{b3l*^ie#ttl^ ; xjl<+i>^« : 1 30 
82) 

m\Mk : ti->?n~ KTPM ( h 'J7*-;1'^3'>«*S 

n : : 9 7 ) 

Slbffijl^J A : + :x 7 V"-;U 2 P H Z (QHi tfiSXH^* 
i^^ttS^ : 2-7x-;i/-3. 5 -t^t FcJ+ixy9^;u 
5 ^^'y-^b) 

t ymmiA : D H T - 4 A (Kfnffc^lH (*^) 
\z (OH) , 2 . , CO3 -3. 5H2 O) 40 

^tytmmh : I XE - 1 0 0 (me^fix^sc^tt 



-{^^mimo : 1 X E - 3 0 0 («ffi^fix^s^tt 

^ t i^mumi) : 1 X E - 4 0 0 («ffi^^#si^tt 

:t>J«M»JE : I X E - 5 0 0 (mffi^fiS^Si^tt 
■<:t:ymm\F : I X E - 6 0 0 (mS^fiEftSe^tl 

-1. 2. 4-h';7'/-;u 

7^7-A:*;^v8N (SlQ^t^xa^^^m 7j< 

K^b^^^:^i/•;>A) 

: SG-2000 (B**;Ui'im ^'^l' 

[0 06 1] 
[^2] 



(12) 
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4J002 AC07X CC033 CC043 CDOOW 
CDOOW a)02W CD04W CD05W 
aXL2W CD14W CL09X DE097 
DE127 DH047 DD047 EE056 
EF126 E3016 ED036 E3046 
EL136 EN076 EQ028 EU116 
EU166 EU168 EU196 FA04 
FB08 FDOl FD143 FD146 
FD15 FD207 FD208 OQOO 

43036 ABOl AB03 AB07 AB15 AB17 
ACOl AC03 AC05 AC09 ADOS 
AD09 AD21 AF05 AF06 AF19 
AF27 AC06 AHOl AH07 AK03 
AK19 DB06 DB07 DBIO DB22 
DCOS DCIO X14 DC31 DC41 
EX:45 FAOl FA02 FA03 FA05 
FA12 FB05 FB07 FB08 FB12 
FB13 3A08 KAOl 

5E343 AA02 AA18 AA33 BB24 BB67 
CC03 0051 EE22 GC16 



